Research consistently provides evidence for the relationship between the therapeutic alliance (TA) and outcome across various therapies and presenting problems. Depression is considered the leading cause of disability worldwide and there is substantial evidence for the efficacy for Cognitive Behaviour Therapy (CBT) in its treatment. At present there is lack of clarity specifically about the relationship between the TA and outcome in CBT for depression.
Introduction
Depression is deemed as the leading cause of disability and is there are an estimated 350 million people effected by depression worldwide (WHO, 2015) . Major Depressive Disorder (MDD) is marked by persistent depressed mood and diminished interest and pleasure in activities (DSM -5; APA, 2013) . Cognitive Behaviour Therapy (CBT) for depression has been described as "structured, short-term, present-orientated psychotherapy for depression, directed toward solving problems and modifying dysfunctional thinking and behaviour" (as cited in J.S. Beck, 1995 p. 1) . CBT for depression has a strong evidence-base and is deemed to be highly efficacious (e.g. Gloaguen, 1998; Tolin, 2010) . There is much research that has investigated the TA within psychological therapy for depression.
The therapeutic alliance (TA), therapeutic relationship or working alliance are terms used to describe related constructs (Norcross, 2002) , which are broadly defined as the 'collaborative and affective bond between therapist and client' (Martin, Garske and Davis, 2000) . The TA is viewed as a factor common to all treatments that is integral in determining positive therapy outcomes, at times considered as more significant than the treatment itself (Messer & Wampold, 2002) . The TA has been extensively investigated in general adult samples and a strong TA has been consistently proposed to have a relationship with positive outcomes across various psychological therapies, with moderate effect sizes found in meta-analyses (e.g. Martin et al, 2000, r = .22, k = 79; Horvath et al, 2011, r = .275, k = 190) .
There is no one agreed TA definition and it is a concept with a complex history. The concept of the TA can be traced back to Freud (1912) and psychoanalysis were he discussed that the client held a therapist 'within them' which supported therapeutic progress. Freud proposed both collaboration between client and therapist in their desire to address the client's 'pain' and the concepts of transference and counter-transference as the core change processes in therapy (Elvins and Green, 2008) . Zetzel (1956) was the first to use the term 'therapeutic alliance' and in line with a psychoanalytic approach, suggested the client used the healthy part of their 'ego' to connect with the therapist, which enabled engagement in the therapeutic tasks. Subsequently Greenson (1965) suggested the 'therapeutic alliance' was the bond between client and therapist, and the 'working alliance' was the client's ability to engage with tasks. Orlinsky and Howard (1975) went on to propose three dimensions that formed the TA; working alliance (investment by both therapist and client in the therapy), empathic resonance and mutual affirmation.
In 1979, Bordin reviewed the TA literature and the psychodynamic origins of the TA, moving to propose a pan-theoretical model. Bordin (1979) conceptualised the 'working alliance' and proposed it comprised three elements; agreement of goals, assignment of tasks and development of bond and in combination these factors determine the strength and quality of the alliance.
Although the TA was more traditionally associated with psychodynamic therapies, it has been increasingly acknowledged as a key process within Cognitive Behaviour Therapy (CBT; Raue, 1997) . Indeed, Beck (1995) emphasized that the TA is one of six basic principles of CBT and facilitates change. It is considered necessary to promote change, but not sufficient without the actual therapeutic techniques (Beck, 1995) .
There is research that suggests that the strength and nature of TA differs across therapy types (Barber et al, 2006) . For example, Raue (1997) found the TA was significantly higher in CBT compared to psychodynamic psychotherapy. However, meta-analyses have suggested that there are no differences in the strength of the TA-outcome relationship across therapies, e.g. Horvath et al (2011) looked at the alliance-outcome relationship across psychological therapies and problems. CBT was examined as a subgroup and reported an effect size of r = .35, and there were no significant difference across different therapies (e.g. psychodynamic, interpersonal therapies). THERAPEUTIC ALLIANCE, CBT AND DEPRESSION: META-ANALYTIC REVIEW 6 Some have suggested that the TA is not related to outcome in CBT. Ilardi and Craighead (1994) conducted a narrative review around the importance of non-specific factors in CBT for depression and a small aspect of this review looked at the TA and outcome. They reviewed three studies and suggested that there was little evidence that the TA in early stages of therapy influenced subsequent outcome. Whereas, one component of further narrative review by Keijsers, Schaap and Hoogduin (2000) , which explored patient and therapist behaviour more generally and its influence on outcome, reported the association between the TA and outcome in CBT for anxiety and depression. This review proposed there was evidence of relationship between TA in CBT and outcome for depression.
Previous meta-analyses have provided effect sizes for the relationship between alliance and outcome in CBT across different problems. There is strong evidence for the relationship between TA and outcome across various therapies and presenting problems. Although CBT contains common elements across problems, there are disorder-specific models and the components of CBT for different problems can have differing emphasis. Additionally, there are key differences between psychological therapies which could influence each therapy's association with the TA.
The TA-outcome relationship is likely to be complex. There has been debate in the CBT literature whether it is the TA that leads to better outcome, or symptom change results in a stronger TA. DeRubeis and Feeley (1990) attempted to understand these two relationships further specifically within CBT with participants with depressive disorders. They found that prior depressive symptom improvement was related to a stronger TA, whereas they did not find a significant relationship between the TA and subsequent depression change. Whereas, Webb et al (2011) found that the TA predicated greater depressive symptom reduction in participants with depression engaged in CBT, controlling for 'temporal comfounds' (prior depressive symptom THERAPEUTIC ALLIANCE, CBT AND DEPRESSION: META-ANALYTIC REVIEW 7 change). In addition, Webb et al suggested that the TA assessed at late sessions was predicted by prior symptom change.
This review specifically focuses on CBT for depression, which has a good evidence base, many studies in this area and common use in clinical practice. It is pertinent, therefore, to conduct a closer examination of the evidence for the relationship between TA and outcome in CBT for depression. The most recent review in this area was some time ago, in year 2000, and therefore an update is pertinent. Moreover, there is no existing meta-analysis in this area.
The present review aims to use all currently available data to establish the strength of the relationship between the TA and outcome in CBT for depression, whilst also considering moderators. The main objective is to establish the mean TA-outcome correlation in CBT for depression. A secondary objective is to understand the influence of two moderators of the TAoutcome relationship: time of TA measure and rater of TA.
Method
The research papers included in the present meta-analysis were selected following a rigorous search and screening process. Search terms and selection criteria were developed by the authors to identify the literature relevant to the review question. They were utilised in an initial pilot review, which had the same question. The pilot review indicated that the search terms were broad and resulted in a wide range of studies, including those that were relevant to the research question.
Search terms
The search terms were selected by identifying key words used within the field. These key words were identified by consulting the literature and diagnostic guidelines; DSM-III -R, DSM -IV and DSM -5. Wild cards (*) were used to ensure that all variations of the search terms were captured. 
Selection criteria
The selection criteria were: correlational research that reported a TA-outcome relationship, papers reporting primary research, details on the measurement of the TA and the method of diagnosing depression, a CBT intervention delivered with the cognitive model underlying the intervention. Interventions with overlaps with CBT, for example, behavioural activation or relaxation were excluded as the underlying model is different and there is absence of the 'cognitive' component. CBT interventions delivered on an individual, face to face basis were included (group interventions would be excluded). Further selection criteria were that depression was the main target or the intervention and depressive symptoms as the primary outcome variable. Finally, the focus of the review was on an adult population, therefore participants in the studies were 18 years and above. No studies were excluded based on language and no date limits were set.
Selection of studies
The first author (SC) took the lead in completing the searches and screening the results, based on the selection criteria. Firstly, a comprehensive electronic database search was conducted using the key search terms. The following electronic databases were searched; MEDLINE(R) 1946 to December 2015 (via Ovid), Embase (Ovid SP) 1974 to December 2015, PsycINFO (Ovid SP) 1806 to December 2015 and Scopus (to December 2015). A total of 1,026 results were generated after removing duplicates. The main reason for exclusion was that depression was not the primary outcome measure, for example days to relapse or 'maladjustment.' Studies were also excluded due to having an inappropriate sample (e.g. depression related to a physical health or a mixed anxiety and depression sample), or CBT not being delivered on an individual, face to face format.
Further reasons for exclusion were absence of data to answer the review question, for example TA and depression were measured but the relationship between these variables were not reported or the analysis was conducted across CBT and other treatment conditions. After screening these papers according to the selection criteria, 11 papers were identified. Authors were contacted for additional data for five papers, where the TA-outcome correlation was not available in the paper, with three authors providing this data.
In addition to an electronic database search, a series of further searches were also completed. These included a search of identified prominent authors in the field, a search of key journals, a hand search of reference sections of key papers and a search of unpublished papers.
The author search involved entering the second names of the authors into the Scopus data, with no date range. The following results were generated; Webb (228 results), Blatt (196 results), DeRubeis (204 results), Zuroff (152 results), Hardy (98 results) and Strunk (39 results). After screening of the results with reference to the selection criteria no additional papers were identified. Either the paper did not meet selection criteria or papers that had already been identified in the electronic database.
Subsequently, searches of three key journals, containing many of the published studies, using the terms 'alliance CBT depression,' and no date range indicated, yielded 553 results in total; Journal of Consulting and Clinical Psychology (434 results), Behaviour Therapy and Research (95 results) and Cognitive Therapy and Research (24 results). Hand searches of the reference sections of the 11 papers from the electronic database search and three key metaanalyses journal searches (Horvath et al, 2011 , Martin et al, 2000 and Flückiger et al, 2012 were conducted. To increase chances to identifying any unpublished data a ProQuest database search was conducted, which resulted in 256 results. To aim to capture the most up to date papers, a Google Scholar search using the search terms 'alliance CBT depression and date range from 2014
to December 2015, resulted in 2,000 results. The series of searches described were reviewed with reference to the selection criteria and resulted in 1 additional paper, which was from the ProQuest database search.
Following the searches described, there were a total of 15 papers. However, two articles were subsequently excluded as they were reporting on shared datasets with other studies. The authors decided that when more than 1 paper reported the same data, the first published papers were selected. Thus, 13 papers were included in the meta-analysis. Further information on study selection is provided below in Figure 1 .
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Meta-Analytic Method
Thirteen papers were included in the meta-analysis. Each study was coded by the lead researcher using the following information: author name, number of participants, details of TA measure, rater of the TA (client/self-report, therapist and observer rated), time of TA measure (early, mid and late), details of outcome measures and r-type effect size. To check the accuracy of coding, a second-rater coded a sample of the final papers (six papers) and there was 100% agreement between the raters.
The relationship between TA and therapy outcome in the final studies was calculated in three ways (1) partial correlation between TA and post-treatment depression, controlling for pretreatment depression, (2) partial correlation between TA and residualised change in depression scores over treatment, controlling for the previous session depression scores and (3) correlation between TA and residualised change in depression scores over treatment. Due to the differences in how the outcomes were presented there were both negative and positive relationships. The decision was made by the authors to code all the effect sizes as a positive correlation, so they were comparable.
Independent effect sizes
One independent effect size for the relationship between TA-outcome for each study was included in the meta-analysis. A number of studies reported multiple effect sizes as they used multiple measures or raters for each construct, therefore these effect sizes were not independent of each other. For the papers when more than one effect size was reported, a mean effect size was calculated for each study across measures of each construct (TA and depression), TA rater and time of TA measure. Whether the effect sizes used were means or from single reported associations are shown in Table 1 .
For three studies (Stiles-Shields et al, 2014; Teismann et al, 2012; ) there was drop out over the course of treatment and therefore each time point had a different sample size. For these studies, the effect size for the early point of treatment was extracted, rather than generating a mean effect size.
Meta-analysis software
Based on the procedures outlined, for the main analyses 13 independent r-type effect sizes were entered into the Comprehensive Meta-Analysis software (Version 3.0; Borenstein et al, 2014) .
Homogeneity and Heterogeneity analysis
In meta-analysis, it is important to investigate the homogeneity of effect size distributions;
whether the effect sizes that are averaged into a mean value estimate the same population effect size (Hedges, 1982) . There are two primary statistical indicators of homogeneity, Q and I 2 statistics.
The random effects-model was chosen for this study as it assumes the true effect size may vary between studies and is more appropriate for studies which have sources of variance. The random effects model was chosen due to there being variability within the research area, for example, various measures, potential differences in the delivery of CBT and differences between therapists.
Outliers
Outlier effect sizes were also considered to investigate their potential impact on the estimation of the strength of the TA-outcome relationship. The sample-adjusted meta-analytic deviation (SAMD) statistic was calculated to test for the presence of statistical outliers (Huffcutt and Arthur, 1995) .
Moderator analysis
Time of TA measure and the rater of the TA measure may impact on the TAoutcome relationship, therefore it was important to explore this further. A secondary analysis was conducted looking at disaggregated effect sizes as a way of exploring the influence of TA rater and time point as moderators. Effect sizes were weighted based on the proportion of the original sample sizes. Although this breaks the assumptions of non-independent effect sizes, it is considered a trade-off to allow exploration of these factors. Differences between groupings due to moderators were not examined for significance because the effect sizes were not independent.
Results
Thirteen studies were included in the investigation of the relationship between TA and outcome in CBT for depression. Table 1 presents the details of the final papers for the review.
These studies were conducted over 26 years between 1989 and 2015. The sample sizes varied from n = 21 and n = 128 and the effect sizes for the correlations between TA and outcome ranged from r = 0.06 to r = 0.59. Figure 2 details the Forest Plot, where each horizontal line represents the study correlation and the 95% confidence interval, the black diamond represents the overall correlation of effect sizes and the black squares represents the weight of the effect size.
The overall mean correlation between TA and outcome was r = 0.26 (95% CI .19 -.32).
The effect sizes were homogeneous (Q = 9.66, df 13, p = 0.646), suggesting that the effect sizes were measuring a single population of effects. The I 2 statistic was computed and suggested that heterogeneity was low within the group of effect sizes overall (I 2 = 0%).
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Publication bias
Publication bias recognises that studies with significant results have a higher chance of publication, whereas non-significant results are less frequently published. A funnel plot was produced to examine publication bias (see Figure 3) , where the clear dots are the effect sizes included in the meta-analysis. In the presence of publication bias, there would be a high concentration of studies to the left of the mean appearing towards the bottom of the graph. The studies are distributed almost symmetrically at the top of the graph, suggesting absence of publication bias.
Orwin's failsafe N (Orwin, 1983) was used also to account for publication bias, which identified that 155 studies that accepted the null hypothesis would be required to reduce the correlation to a trivial value, i.e. r = <0.01.
Insert Figure 3 about here
Moderator analysis
Moderator analyses was not be warranted as the effect sizes were homogeneous, however on inspection of the effect sizes in the final papers, it appeared that averaging effect sizes across TA time point and rater was reducing the variance in the TA-outcome correlation. A secondary exploratory analysis examined TA time point and rater as moderators of the TA-outcome relationship. To examine these moderators, mean effect sizes were computed for TA rater and time point of TA measurement. Table 2 details 23 effect sizes for time point and 18 effect sizes for rater, extracted from the 13 final papers. Significance between groupings within the moderators were not examined due to the effect sizes being non-independent of each other.
Time point of therapeutic alliance measure
The number of effect sizes for the TA-outcome relationship according to the time point of TA measurement in treatment was as follows; early (n = 8), mid (n = 5), late (n = 6) and average (n = 8). The mean effect sizes for the relationship between TA and outcome measured at early, mid and late in treatment were r = 0.21 (95% CI .12 -.31); r = 0.28 (95% CI .11 -.43) and r = 0.27 (95% CI .13 -.40). When the TA was measured at various time points and an average was presented in the study, the relationship with outcome was r = 0.42 (95% CI .22 -.59). These results suggest that the strength of the TA-outcome relationship when measured mid and late in treatment is a marginally higher than early ratings. Although for the 'average' time point the TAoutcome was strongest, there was a higher level of heterogeneity I 2 = 70.5%, therefore this finding should be interpreted with more caution.
Rater of therapeutic alliance
Client ratings of the TA represented the largest number of effect sizes for the TA-outcome relationships (n = 9). There was a smaller, but equal number for the other raters of the TA; therapist (n = 4) and observer (n = 4). There was only one effect size for 'average', so was excluded from this analysis. The effect sizes according to TA rater were: client (r = 0.27, 95% CI .19 -.36), therapist (r = 0.19, 95% CI .03 -.33) and observer (r = 0.41, 95% CI .22 -.58). The TA-outcome relationship for therapist ratings was weaker, when compared with client and observer ratings. Although, again, there was a higher level of heterogeneity for the observer effect size (I 2 = 54.7%), therefore this finding should be interpreted with more caution.
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Discussion
The primary aim of the meta-analysis was to examine the available literature on the TAoutcome relationship in CBT for depression. Following a systematic review, 13 papers were included in the main meta-analysis, resulted in an overall mean effect size of r = 0.26 (95% CI .19 -.32). This suggests that the TA is moderately related to outcome in CBT for depression. This finding is robust as Orwin's fail safe N statistic identified that approximately 155 studies that accepted the null hypothesis would be needed to reduce the correlation to a trivial value (r = <0.01). The effect sizes in the main analysis were homogeneous, suggesting that the correlation represents a single population of effects. The mean TA-outcome correlation is consistent with existing meta-analyses that looked across various presenting problems and psychological therapies (e.g. Martin et al, 2000, r = .22, k = 79; Horvath et al, 2011, r = .275, k = 190) . Previous meta-analyses by Horvath et al (2001 Horvath et al ( , 2011 found a high level of heterogeneity across studies, which is very different to this review. This may be due to the present meta-analysis focusing on a specific presenting problem (depression) and therapy (CBT).
Although this finding may appear modest, it could be considered large in comparison to the relationship between other process variables and outcome in CBT. For example, Webb et al (2010) reported mean effect sizes of the relationships between therapist adherence to treatment protocol and therapist competence with therapy outcome as r = 0.02 and r = 0.07 respectively.
In this meta-analytic review, a secondary exploratory analysis examined moderators; TA time point and rater. These results suggest that the strength of the TA-outcome relationship when measured mid and late in treatment was marginally higher than early treatment ratings. This suggestion is made tentatively due to the small increase in the TA-outcome relationship later in treatment and because significant differences were not examined. Nevertheless, the finding that the TA-outcome association was stronger later in treatment may not be surprising and is consistent with previous meta-analysis (Horvath et al, 2011) . It is also interesting to consider whether this finding is influenced by prior depression change, in that a stronger TA is related to greater symptom improvement as therapy progresses. There has been some debate in the CBT literature with regards to whether it is the TA that leads to better outcome, or symptom change results in a better quality TA (e.g. De Rubeis and Feeley, 1990) . This is a complex issue and further research is needed, it may not be a linear process but cyclical, i.e. TA leads to better outcome, which leads to a stronger TA and so on.
For TA rater, the TA-outcome relationship was weaker for therapist ratings, when compared with client and observer ratings. Although the difference for this moderator was larger, it is emphasised that it was not possible to examine whether there were significant differences between the TA-outcome relationships according to the rater. The findings in this review are similar to previous research that suggests it is both observer and self-report rated TA measures are the superior predictors of therapy outcomes compared to therapist-rated TA measures (Horvath and Symonds, 1991) . In considering the differences between the TA-outcome relationships according to the rater, it may be that therapist's knowledge and role in therapy is different, perhaps they are viewing the TA in terms of their theoretical knowledge and clinical experience. Contrastingly, the clients are focusing more directly on their felt experience.
The analysis has various limitations. It was identified that the TA-outcome was principally calculated by partial correlation, either between TA and post-treatment depression, controlling for pre-treatment depression or between TA and residualised change in depression scores over treatment, controlling for the most recent session's depression score. Additionally, one study included a correlation between TA and subsequent depression change. The difficulties of using partial correlations in meta-analyses are acknowledged, including the potential influence on inflating the magnitude and altering the direction of the effect (Aloe, 2014) . It is recommended that synthesis of partial correlations, is appropriate if the correlations are controlling for the same variables (Aloe, 2014) . Synthesis of partial correlations in this metaanalysis is acknowledged as a limitation. However, this approach was important for this particular meta-analysis so that previous depression severity was controlled for when considering the TA-outcome relationship to allow comparison between participants of varying depression severity from the outset within a study.
In the moderator analyses the meta-analytic assumptions of independence were broken.
These analyses were exploratory and significant differences between groupings were not investigated because the effect sizes were not independent. In addition, effect sizes from the same study were weighted appropriately to ensure their contribution was not overemphasised. While this is a limitation of the current review, it was considered a trade-off to allow for exploration of important factors which may influence the TA-outcome relationship. It appears that the rater has some influence on the TA-outcome relationship. It should also be noted that for the TA rater analysis, two of the subgroups were small and it was unbalanced, where n represent the number of effect sizes; Client (n = 9), Therapist (n = 4) and Observer (n = 4).
The TA is recognized as increasingly important in CBT although the focus remains on therapy technique. In terms of process variables, this study shows the importance of alliance to outcome in CBT. Therapists delivering CBT would do well to attend to building and maintaining the alliance in their work with patients. In terms of collecting outcomes to monitor change in therapy, due to the evidence of a TA-outcome relationship in CBT, it is recommended that therapists also routinely measure the TA. This would allow therapists to monitor the strength of the TA in different areas and, if there are weaknesses, consider how they can boost the TA further.
It is helpful to consider how the TA could be promoted in CBT. There has also been consideration around specifically targeting the improvement of the TA within CBT. Castonguay The present review focused on the relationship between TA and subsequent depression change in CBT for depression. There has been an ongoing debate about whether TA is a cause or consequence of outcome. Some have suggested that in fact prior depression change leads to a stronger TA, rather than the TA leading to better outcomes. Further research is required to further understand this complex relationship.
There are a range of factors which may influence the TA-outcome relationship, for example therapist experience, fidelity to CBT model, treatment duration and so on. It was beyond the scope of this review to examine these factors, however future meta-analysis could investigate their relevance in CBT for depression. Problem type and severity are patient factors which are known to influence development of the TA (Horvath et al, 2011) . There are known to be particular difficulties in personality disorder and substance misuse problems. Further metaanalysis could focus on the TA-outcome relationship for these problems.
In conclusion, this meta-analytic review provides evidence of a moderate relationship between the TA and outcome in CBT for depression, with an overall mean effect size of r = 0.26 . A secondary exploratory analysis of moderators suggested that the TAoutcome relationship varied according to TA rater, where the relationship was weaker for therapists than clients and observer raters. Additionally, the results indicated that the TA-outcome relationship marginally increased over the course of CBT treatment. The results of this metaanalysis highlights the need for attention to be given to the TA when CBT is being delivered in clinical practice.
Key practitioner message
1. Development of the therapeutic alliance may promote clinical outcomes in CBT for depression. Practitioners would do well to employ efforts on fostering the therapeutic alliance with clients.
2. Measurement and monitoring of the therapeutic alliance is recommended, allowing any difficulties in the alliance to be identified and addressed by the therapist.
3. The therapeutic alliance is related to outcome at all stages of therapy, although it may be strongest at late stages of therapy. A focus on maintaining the therapeutic alliance at all stages would be important, including early phases. Krupnick, et al, 1996) ; Working Alliance Inventory (WAI; Horvath and Greenberg, 1989) ; Working Alliance Inventory -Short Form Client version (WAI-S-C; Tracy and Kokotovic, 1989); Working Alliance Inventory -Short Form Therapist version (WAI-T-C; Tracy and Kokotovic, 1989); Working Alliance Inventory Short Form Revised-Client version (WAI-SR; Hatcher and Gillaspy, 2006) ; Working Alliance Inventory Short Form Revised-Therapist version (WAI-SR-T; Hatcher and Gillaspy, 2006) .
Therapists and clients
Outcome Measures: Beck Depression Inventory (BDI; Beck et al, 1961) ; Beck Depression Inventory -Second Edition (BDI-II; Beck & Brown, 1996) ; Center for the Epidemiological Studies of Depression-10 (CES-D-10; Andresen et al, 1994) ; Hamilton Rating Scale for Depression (HRSD; Hamilton, 1960) ; Montgomery-Asberg Depression Rating Scale (MADRS; Montgomery & Asberg, 1979) .
